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Amendments to the Claims: 

This listing of claims wiU replace all prior versions and listings of claims in the application: 
Claims 1-80 (canceled j. 

Claim 81 (currently amended): A ligase-mediated method of in vitro recombination, 
comprising: 

providing oligonucleotide cleavage fragments derived from each of at least two different 
polynucleotides of a polynucleotide library; 

hybridizing me cleavage fragments to nn assembly template; 

ligating together the hybridized fragments that have adjacent ends with a ligase; 

denaturing the ligated fragments from the assembly Template; and 

repeating at least the hybridizing, ligating and denaturing steps multiple rimes to form 
[Ml random recombinant polynucleotidescomprised of the ligated fragments, said recombinant 
peiynuclootido being now and pofj^ioafi i ng advantaguoua properties compmod to u rofeionoo 
s e quonoo ; 

wherein said method is performed in the absence of polymerase. 
Claims 82-85 (canceled). 

Claim 86 (previously presented): The method of claim 81, wherein the hybridizing and 
ligating steps are carried out simultaneously. 

Claim 87 (previously presented): The method of claim 81, wherein the cleavage 
fragments are obtained by cleavage of said different polynucleotides. 

Claim 88 (previously presented): The method of claim 87, wherein the cleavage is 
random cleavage. 

Claim 89 (previously presented): The method of claim 88, wherein said random cleavage 
comprises treating said different polynucleotides with DNAse L 
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Claim 90 (previously presented): The method of claim 81, wherein the step of providin 
The cleavage fragments comprises hydrojyzing said different polynucleotides with restriction 
enzymes. 

Claim 91 (previously presented); The method of claim 90, wherein the hydrolyzing is 
performed with several different restriction enzymes or with restriction enzymes thai have a 
plurality of different cutting sites on The polynucleotides from the library. 

Claim 92 (previously presented): The method of claim 91, wherein the hydrolyzing 
comprises separately hydrolyzing different polynucleotides from at least two distinct 
polynucleotide libraries by subjecting the distinct libraries to different restriction enzymes. 

Claim 93 (previously presented): Tne meuiod of claim 81, further comprising adding 
degrading enzymes that recognize and cut non-hybridized ends of the hybridized fragments in a 
specific manner when the non-hybridized ends overlap other hybridized fragments on the same 
assembly template- 
Claim 94 (previously presented): The method of claim 93, wherein the degrading enzyme 
is a flap endonucleuse. 

Claim 95 (previously presented); The method of claim 94, wherein said Jigase is 
thermostable and active at the temperature necessary for the hybridization step. 

Claim 96 (previously presented): The method of claim 95, wherein the degrading enzyme 
is thermostable and active at the temperature necessary for the hybridization step. 

Claim 97 (previously presented): The method of claim 81 , runner comprising adding 
additional assembly templates before formation of the recombinant polynucleotide. 

Ciaim 98 (previously presented): The method of claim 81, wherein one or more of the 
cleavage fragments serve as the assembly template. 

Claim 99 (previously presented): The method of claim 81, wherein said different 
polynucleotides or the cleavage fragment* derived therefrom are double-stranded and must be 
denatured before the hybridizing step. 
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Claim 100 (canceled). 



Claim 101 (previously presented): Tbe method of claim 81, further comprising cloning 
the formed recombinant polynucleotide. 

Claim 102 (previously presented): The method of claim 8 1 , wherein the assembly 
template comprises oligonucleotides that are complementary to the 3' ends of a plurality of the 
cleavage fragments and to the 5* ends of a plurality of other of the cleavage fragments. 

Claim 103 (previously presented): The method of claim 81, wherein substantial portions 
of said different polynucleotides are homologous to each other. 

Claim 104 (previously presented): The method of claim 81. wherein a plurality of the 
cleavage fragments are complementary to portions of the assembly template that axe adjacent to 
each other. 

Claim 105 (previously presented): The method of claim 81, wherein the polynucleotide 
library comprises artificial polynucleotides. 

Claim 106 (currently amended): A hgation-mediated method of in vhro recombination, 
comprising: 

hybridizing, to an assembly template, fragments of polynucleotides derived from a 
polynucleotide library comprised of at least two different polynucleotides; 

ligaiing together those hybridized fragments that have adjacent ends with a ligase; 

denamring the ligated fragments from the assembly template, and 

repeating the hybridizing, ligating and denaturing steps multiple times, thereby forming 
IN] random recombinant polynucleotides comprised of the lighted fragments, aaid rucombinant 
ge lynuclootido binn& now und possessing advantageous properties compared to a refot o u ni, 
se quence : 

wherein the method is performed in the absence of a polymerase. 
Claim 107 (cancelled). 
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Claim 108 (currently amended): A ligase-mediated method of in vixro recombination, 
comprising: 

providing oligonucleotide cleavage fragments derived from each of at least two different 
polynucleotides of a polynucleotide library; 

hybridizing the cleavage fragments to an assembly template; 

ligating together the hybridized fragments that have adjacent end* with a ligase; 

denaturing the ligated fragments from the assembly template; [[and]J 

repeating at least the hybridizing, ligating and denaturing steps multiple times to form 
UaJ] random recombinant polynucleotides comprised of the ligated fragmentsfM h and 

selecting the formed recombinant polynucleotide chat possesses advantageous properties 
compared to a reference sequence[[.j]; 

wherein said method is performed in the absence of polymerase. 

Claim 109 (new); The method of claim 81 T wherein the recombinant polynucleotide 
formed by the method is new and possesses advantageous properties compared to a reference 
sequence. 
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